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(57) ABSTRACT

An insulated container is disclosed. The container has an
outer plastic member, an inner plastic member and an insu-
lating, e.g., vacuum space, located therebetween. A vent
assembly is located in the outer member in communication
with the vacuum space. The vent assembly may be arranged
to prevent liquid from entering into the insulating space and
may be arranged to equalize the internal pressure within the
insulating space and the ambient atmospheric pressures sur-
rounding the outer member, while allowing higher internal
pressure within the insulating space to vent to the ambient
atmosphere when the container is heated, and to close off to
seal the insulating space to maintain the vacuum therein when
the container is cooled.

12 Claims, 5 Drawing Sheets
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1
DOUBLE WALLED INSULATED CONTAINER
WITH RECHARGEABLE VACUUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

“Not Applicable”

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

“Not Applicable”

INCORPORATION-BY-REFERENCE OF
MATERIAL SUBMITTED ON A COMPACT DISK

“Not Applicable”

FIELD OF THE INVENTION

This invention relates generally to insulated containers and
more particularly to double walled insulated containers.

BACKGROUND OF THE INVENTION

Insulated containers or vessels commonly include an outer
member or vessel in which an inner member or vessel is
located, with the space between those vessels forming an
insulating region surrounding the inner vessel. As is known
heat can be transferred between the inner and outer vessel by
three methods. They are conduction, radiation and convec-
tion. Air and most gases which can be disposed within the
insulating space are good insulators against conduction.
However, they easily convect. Thus, in an attempt to provide
effective insulation, containers frequently make use of a nar-
row insulating space to decrease the amount of convection.
Another manner for providing effective insulation is to
reduce the amount of gas in the insulating space, i.e., create
some vacuum therein. This action further decreases convec-
tion. In addition, with less media present it also reduces
conduction heat transfer. To reduce the radiation transfer the
inner walls of the insulating space can be covered with a
highly reflective surface to reflect back the radiated energy.
One such double wall, low pressure insulated container hav-
ing with a highly reflective surface is the traditional vacuum
bottle. However, traditional vacuum bottles are expensive due
to having to be truly hermetically sealed. If they leak, even
slowly, they lose a large part of their insulation ability. They
are also typically constructed from glass or metals, because
plastics are gas permeable.

Double wall insulated containers, like those described
above, also exhibit a problem when subjected to the high
temperatures encountered when they are washed in a dish-
washer. In particular, the high heat increases the pressure of
the gas volume trapped in the insulation space between the
container’s double walls. This is especially a problem in the
case of low cost plastic containers. The increased pressure can
either burst the containment or distort the container. While
placing a hole in the container to vent the pressure in the
insulating space to prevent such potentially damaging action
is a potential solution, it necessarily allows the insulating
space to fill with water or other contaminants. This decreases
the vessel’s insulating ability and may be a sanitary hazard.

Accordingly, a need exists for a double walled insulated
container, which is formed of low cost plastic materials, to be
able to withstand the rigors of repeated washings in a dish-
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washer, while maintaining its insulating properties and with-
out presenting a sanitation hazard. The subject invention
addresses that need.

SUMMARY OF THE INVENTION

The subject invention is directed to a container comprising
an outer member, an inner member, an insulating space and a
vent assembly. The outer member is formed of a plastic mate-
rial and has a sidewall. The inner member is formed of a
plastic material and has a sidewall. The inner member is
disposed within the outer member, with the insulating space
being located between the sidewalls of those members. The
vent assembly is located in the outer member in communica-
tion with the insulating space.

In accordance with one preferred aspect of the invention
the vent assembly is arranged, e.g., includes a gas permeable
membrane, to prevent liquid from entering into the insulating
space.

In accordance with another preferred aspect of the inven-
tion the insulating space includes some vacuum therein and
the vent assembly is arranged, e.g., includes a one-way check
valve, to equalize the internal pressure within the insulating
space and the ambient atmospheric pressure surrounding the
outer member to allow higher internal pressure within the
insulating space to vent to the ambient atmosphere when the
container is heated and to close off to seal the insulating space
to maintain the vacuum therein when the container is cooled.

In accordance with still another, and most preferred, aspect
of this invention the vent assembly is arranged to prevent
liquid from entering into the insulating space and to equalize
the internal pressure within the insulating space and the ambi-
ent atmospheric pressure surrounding the outer member to
allow higher internal pressure within the insulating space to
vent to the ambient atmosphere when the container is heated
and to close off to seal the insulating space to maintain the
vacuum therein when the container is cooled.

DESCRIPTION OF THE DRAWING

FIG. 1 is a side elevation view of one exemplary insulated
container, e.g., an insulated bottle assembly and lid including
avent assembly constructed in accordance with the teachings
of this invention;

FIG. 2 is an enlarged bottom plan view taken along line 2-2
of FIG. 1;

FIG. 3 is an enlarged vertical sectional view of the exem-
plary embodiment of the container taken along line 3-3 of
FIG. 1,

FIG. 4A is a greatly enlarged sectional view of one exem-
plary embodiment of a vent assembly, e.g., a one-way valve
with a gas permeable cover disposed over a vent hole, con-
structed in accordance with this invention and shown within
the circular area designated 4A-6B in FIG. 3;

FIG. 4B is an isometric view of the portion of the vent
assembly shown in FIG. 4A;

FIG. 5A is a greatly enlarged sectional view of another
exemplary embodiment of a vent assembly, e.g., a gas per-
meable member disposed over a vent hole, constructed in
accordance with this invention and shown within the circular
area designated 4A-6B in FIG. 3;

FIG. 5B is an isometric view of the portion of the vent
assembly shown in FIG. 5A;

FIG. 6A is a greatly enlarged sectional view of another
exemplary embodiment of a vent assembly, e.g., a one-way
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valve disposed over a vent hole, constructed in accordance
with this invention and shown within the circular area desig-
nated 4A-6B in FIG. 3; and

FIG. 6B is an isometric view of the portion of the vent
assembly shown in FIG. 6A.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the various figures of the drawing
wherein like reference characters refer to like parts, there is
shown at 20 in FIGS. 1, 2 and 3 one exemplary embodiment
of an insulated container which is constructed in accordance
with this invention. It must be pointed out at this juncture that
the container 20 is merely illustrative of numerous double
walled container products that make use of a pair of vessels
separated by an insulating space to provide thermal insulation
for the inner vessel.

The double walled container 20 is best seen in FIGS. 1-3
and basically comprises an assembly of a hollow outer body
or vessel 22, a hollow inner liner or vessel 24, a lid assembly
26 and a vent assembly 28. The outer vessel 22 is a hollow
member which is formed, e.g., blow molded, of a plastic, e.g.,
thermoplastic, material. The hollow inner vessel 24 is also
formed, e.g., blow molded, of a plastic material. The material
of the inner vessel may be the same plastic material as the
outer vessel 22 or some other material. The inner vessel 24 is
disposed within the outer vessel 22. When so located they are
separated from each other by an insulating space 30. That
space is arranged to be under some vacuum. With this
arrangement the inner vessel 24 of the container is thermally
insulated from the ambient atmosphere. The inner vessel 24 is
arranged to receive any type of liquid, e.g., cold water or soda,
hot tea or coffee, etc., to maintain its temperature. The lid
assembly 26, which will be described later is arranged to be
opened to provide access to the contents of the container held
within the inner vessel. This enables the user to fill the con-
tainer with some liquid when desired and to remove, e.g.,
drink or pour, the contents the container when desired.

As will be described in considerable detail later the vent
assembly 28 of this invention can take various forms. Two of
the exemplary forms are such that any air or other gas that
may be in the insulation space can vent out of that space
through a vent hole 32 (FIGS. 3 and 4A-6B) in the outer
vessel 22 when the container is subjected to high heat (such as
could occur when it is being washed in a dishwasher). Two of
the exemplary forms are such that liquid is prevented from
entering through the vent hole into the interior of the insulat-
ing space. For example, in one exemplary disclosed embodi-
ment, i.e., the embodiment of FIGS. 4A and 4B, the vent
assembly 28 comprises a one-way valve and a gas permeable
cover disposed over the vent hole 32. This arrangement
enables the insulating space 30 to be automatically recharged
with a vacuum whenever the container is subjected to high
heat, such as when the container is placed within a dishwasher
to clean it, and then is taken out of the dishwasher to cool.
Moreover, the gas permeable cover prevents the ingress of
water or other liquids into the insulating space even when the
one-way valve is open. In another exemplary disclosed
embodiment, i.e., the embodiment of FIGS. 5A and 5B, the
vent assembly comprises a gas permeable cover disposed
over the vent hole 32 to prevent the ingress of water or other
liquids into the insulating space. In still another exemplary
disclosed embodiment, i.e., the embodiment of FIGS. 6 A and
6B, the vent assembly comprises a one-way valve disposed
over the vent hole 32 to allow gases to vent out of the insu-
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lating space when the container is subjected to high heat, such
as when the container is placed within a dishwasher to clean
it.

Before discussing the details of the various vent assem-
blies, a brief discussion of further details of the double walled
container and its lid assembly is in order. In particular, as
stated above the inner vessel 24 is disposed within the outer
vessel 22. The two vessels are bonded together, e.g., and
ultrasonically welded, to form a unitary double walled con-
tainer having the insulating space 30 located between the
walls of the two vessels. As best seen in FIG. 3 the inner vessel
includes a flange 34 which serves the purpose of supporting
the inner vessel on a flange 36 of the outer vessel during that
ultrasonic welding. The flanges 34 and 36 are constructed in
accordance with the teachings in U.S. Provisional Applica-
tion Ser. No. 61/567234, filed on Dec. 6, 2011, entitled Por-
table Beverage Container With Ultrasonic Welded Joint And
Method Of Making The Same, which is assigned to the same
assignee as this invention and whose disclosure is incorpo-
rated by reference herein. The outer vessel includes a gener-
ally cylindrical sidewall 38, and a somewhat concave bottom
wall 40 having a central depression 42. The flange 36 is
located at the top end of the sidewall 38 and includes an
annular wall projecting up from the top surface of the flange.
The inner vessel 24 includes a generally cylindrical sidewall
44 and a slightly concave bottom wall 46. The top end portion
of'the sidewall 44 includes the heretofore identified flange 34,
which projects radially outwardly from that sidewall. The
flange 34 includes an engagement surface in the form of an
annular recess or groove extending into the undersurface of
that flange. The undersurface of the flange 34 is of a comple-
mentary shape to that of the flange 36 to receive the flange
therein, with the upstanding annular wall of the flange 36
received within the annular groove in the flange 34. This
arrangement forms a tongue and groove interference (or
double shear) joint, which is suitable for concentrating ultra-
sonic welding energy thereat.

The details of the lid assembly will now be discussed with
reference to FIGS. 1 and 3. The lid assembly is also formed of
aplastic material (which can be the same or a different mate-
rial from the material(s) forming the outer vessel 22 and the
inner vessel 24) or of any other material. It includes a ring
portion 48 and a cap portion 50. The ring portion includes a
top wall 52 and a peripheral sidewall 54. The sidewall 54
includes internal threads which are arranged to be threadedly
connected (screwed onto) a correspondingly externally
threaded cylindrical portion extending upward from the top of
the inner vessel 24. The cap portion 50 is a hollow member
which is arranged to cover or seal off the interior of the bottle,
i.e., the inner vessel 24. The cap portion is connected to the
ring portion by a hinge 58 (FIGS. 1 and 2) so that it can
pivoted downward into engagement with the ring portion 48,
whereupon its lower peripheral edge 60 engages an annular
ledge extending about the periphery of the top wall 52 as
shown in FIG. 3. The center of the top wall 52 is in the form
of a tapering hollow spout, through which the contents of the
inner vessel can be accessed when the cap portion 50 is
pivoted upward and backward. This feature enables one to
readily fill the vessel 24 or to drink from the vessel. A clasp or
latch 64 (FIGS. 1 and 2) are provided on the cap portion 50 to
engage the ring portion 48 to hold the cap portionin the closed
position, like shown in FIG. 1, to thereby close off the interior
of the container.

Referring now to FIGS. 4A and 4B, the details of one
exemplary embodiment of the vent assembly 28 will now be
discussed. That assembly, as mentioned earlier comprises a
one-way valve and a gas permeable cover. In particular, as can
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be seen the hole 32 is in the form of an aperture in the bottom
wall 40 of the outer vessel that is in fluid communication with
the insulating space 30. The bottom surface of the bottom wall
40 contiguous with the hole 32 is planar and forms the valve
seat 66 for the one-way, check valve of this embodiment. A
portion of the bottom wall 40 just outside the valve seat is
relieved to form an annular recess or groove 68 surrounding
the valve seat. An elastomeric, e.g., rubber, disc 70 is disposed
over the vent hole 32 and is of sufficient size that the portion
of'its upper surface that is contiguous with its outer periphery
abuts the planar valve seat 66. The disk 70 forms the valve
member or element of the one-way, check valve. To that end,
the elastomeric disc is adhesively secured via a layer of adhe-
sive 72 to a disc of material 74 making up the gas permeable
cover. The cover 74 is formed of a membrane material that
allows passage of gas but not liquids or other contaminants
therethrough. The material can be any suitable commercially
available material, such as GORE-TEX® GAW 112 water-
proof/breathable fabric available from W. L. Gore & Associ-
ates or TYVEK® flash spun high-density polyethylene fibers
available from DuPont. The gas permeable membrane disc 74
is in turn adhesively secured to the bottom surface of the
bottom wall of the outer vessel 22 outside the annular groove
68 by a ring of adhesive 76 to hold the valve element 70 in
normal engagement with the valve seat. During assembly of
the vent assembly the rubber disc 70 is compressed to tension
the membrane 74. Moreover, the valve seat and the membrane
bond area are stepped as shown to develop proper tension.
This arrangement serves to act as the spring to maintain the
one-way valve seal in it normally closed condition as shown
in FIGS. 4A and 4B.

Upon the occurrence of excess pressure within the vacuum
space 30, such as could occur when the container is subjected
to high heat during washing in a dishwasher, the increased
pressure in any residual air within the space 30 will cause the
valve member 70 to move off of the valve seat 66, whereupon
that air will be able to pass through the interface between the
valve seat and the valve element into the annular groove 68
and out to the ambient atmosphere through the underlying
portion of the membrane 74. The membrane, being gas per-
meable, but liquid impermeable prevents any liquids from
gaining ingress into the insulating space while the valve
member 70 is open (i.e., off of the valve seat). After the
container is taken from the dishwasher, as it cools the pressure
within the insulating space 30 begins to equalize, whereupon
when a predetermined pressure is reached the valve member
70 reseats itself on the valve seat 66, thereby closing the
valve. Further cooling of the container, with the valve closed,
prevents any additional air from gaining ingress into the insu-
lating space 30, thereby automatically recharging the vacuum
therein. Thus, the vacuum is recharged each time that the
container is run through a dishwasher. Minor leakage through
the seals or the permeability of the container material does not
matter since the vacuum is recharged.

Turning now to FIGS. 5A and 5B, the details of the vent
assembly 28 that is in the form of a gas permeable cover
disposed over the vent hole 32 will now be discussed. That
vent assembly does not include a check valve. However, since
the vent includes a gas permeable membrane the pressure
within the space 30 will always be equalized to the ambient
atmospheric pressure surrounding the outer member. Thus,
the embodiment of FIGS. 5A and 5B prevents the build up of
pressure when the container is subjected to heat, such as
occurs when it is washed in a dishwasher. Moreover, since the
membrane is gas permeable, but liquid impermeable, it pre-
cludes liquids or other contaminants from entering into the
insulating space 30. Since the embodiment of FIGS. 5A and
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5B doesn’t include a check valve, the bottom surface of the
bottom wall of the outer vessel 22 need not be constructed to
include a valve seat 66 and contiguous annular groove 68, as
was the case with the embodiment of the vent assembly
shown in FIGS. 4A and 4B. Instead, the bottom wall of the
outer vessel 22, which is now designated by the reference
number 40", includes a generally planar surface 78 contiguous
withthe hole 32. A disc 80 of a membrane material that allows
passage of gas but not liquids or other contaminants there-
through, like that making up disc 74, is adhesively secured via
a ring of adhesive 82 to the planar surface 78.

Turning now to FIGS. 6A and 6B, the details of the vent
assembly 28 that is in the form of a one-way check valve
disposed over the vent hole 32 will now be discussed. That
vent assembly does not include a gas permeable membrane.
Thus, it does not preclude the ingress of liquid into the valve
at all times like the embodiments of FIGS. 4A, 4B, and FIGS.
5A and 5B. As can be seen, the bottom surface of the bottom
wall of the outer vessel 22, which is now designated by the
reference number 40", includes a generally planar surface
contiguous with the hole 32. That surface forms the valve seat
84 for the one-way valve of this embodiment. A portion of the
bottom wall 40" just outside the valve seat 84 is relieved to
form an annular recess or groove 86 surrounding the valve
seat. Another annular planar portion 88 of the bottom wall 40
is located just outside the annular groove 86. The planar
surface of portion 88 is in a plane slightly higher than the
plane of the valve seat 84. An elastomeric, e.g., rubber, disc 90
is disposed over the vent hole 32 and is of sufficient size and
the upper surface contiguous with its central portion is planar
so that it abuts the valve seat 84. The upper surface of the
portion 92 of the disc 90 contiguous with its periphery is also
planar and is disposed in a plane above the plane of the surface
which engages the valve seat. The portion 92 of the disc 90 is
adhesively secured to the surface 88 via a layer of adhesive
94. The disc 90 forms the valve member or element of the
one-way check valve of this embodiment. A plurality of equi-
distantly spaced apertures 96 are provided in the disc 90 close
to its outer periphery and such that when the disc is secured to
the bottom wall 40" the apertures 96 are aligned with the
annular groove 86. During assembly of the valve the rubber
disc 90 is tensioned. Moreover, the stepped shape of the valve
seat 84 and the area 88 to which the disc is secured develops
the proper tension and that combination serves to act as the
spring to maintain the one-way valve seal.

In operation the valve member 90 is normal seated on the
valve seat to close off the vent hole 32. Upon the occurrence
of'excess pressure within the vacuum space 30, such as could
occur when the container is subjected to high heat during
washing in a dishwasher, the increased pressure in any
residual air within the space 30 will cause the valve member
90 to move off of the valve seat 84, whereupon that air will be
able to pass through the interface between the valve seat and
the valve element into the annular groove 86 and out to the
ambient atmosphere through the apertures 96 in the valve
member.

As with the embodiments of the invention shown in FIGS.
4A and 4B, when a container with the vent assembly con-
structed like shown in FIGS. 6A and 6B is taken from the
dishwasher, as it cools the pressure within the insulating
space 30 begins to equalize, whereupon when a predeter-
mined pressure is reached the valve member 90 reseats itself
on the valve seat 84, thereby closing the valve. Further cool-
ing of the container, with the valve closed, prevents any
additional air from gaining ingress into the insulating space,
thereby automatically recharging the vacuum therein. Thus,
the vacuum is recharged each time that the container is run
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through a dishwasher. Minor leakage through the seals or the
permeability of the container material does not matter since
the vacuum is recharged.

It should be pointed out at this juncture that the vent assem-
blies shown and described herein represent but a few of a
myriad of assemblies that can be constructed in accordance
with this invention to achieve the ends of this invention. Thus,
those embodiments are not to be deemed limiting. Moreover,
the materials making up the vent assemblies can be selected
as appropriate. Thus, the examples of the materials given are
also not limiting. Finally, the details regarding the construc-
tion and arrangement of the container itself, e.g., its walls,
insulating space, lid, etc., as described above are merely
exemplary of various arrangements and constructions that
containers in accordance with this invention can take.
Accordingly, the details of the container and its lid as
described above are not limiting.

Without further elaboration the foregoing will so fully
illustrate our invention that others may, by applying current or
future knowledge, adopt the same for use under various con-
ditions of service.

We claim:

1. A container comprising an outer member, an inner mem-
ber, an insulating space and a vent assembly, said outer mem-
ber being formed of a plastic material and having a sidewall,
said inner member being formed of a plastic material and
having a sidewall, said inner member being disposed within
said outer member with said insulating space being located
between said sidewalls of said outer and inner members, said
vent assembly being located in said outer member in commu-
nication with said insulating space and comprising a gas
permeable member operable to equalize the internal pressure
within said insulating space and the ambient atmospheric
pressure surrounding said outer member, whereupon higher
internal pressure within said insulating space can vent to the
ambient atmosphere through said gas permeable member
upon the occurrence of excess pressure within said insulating
space when said container is heated, while enabling ambient
air to pass through said gas permeable member back into said
insulating space when said container is cooled, said vent
assembly being configured to allow the passage of gases into
said insulating space at all times while preventing liquids
from entering into said insulating space at all times, said
insulating space being configured to have some vacuum
therein and wherein said vent assembly additionally com-
prises a valve arranged to equalize the internal pressure
within said insulating space and the ambient atmospheric
pressure surrounding the outer member.

2. The container of claim 1 wherein said valve is arranged
to allow higher internal pressure within said insulating space
to vent to the ambient atmosphere when said container is
heated, and to close off to seal said insulating space to main-
tain said vacuum therein when said container is cooled.

3. The container of claim 1 wherein said valve comprises a
one-way valve.

4. The container of claim 3 wherein said container com-
prises a wall portion having a vent hole therein, with a portion
of said wall contiguous with said vent hole forming a valve
seat, said valve comprising a flexible member disposed on
said valve seat and configured to be moved off of said valve
seat upon the occurrence of excess pressure within said insu-
lating space.

5. The container of claim 4 wherein said gas permeable
member is coupled to said wall portion and disposed over said
flexible member through which gas may flow to the ambient
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atmosphere when said flexible member moves off of said
valve seat upon the occurrence of excess pressure within said
insulating space.

6. The container of Claim 1 additionally comprising a lid
assembly.

7. A container comprising an outer member, an inner mem-
ber, an insulating space and a vent assembly, said outer mem-
ber being formed of a plastic material and having a sidewall,
said inner member being formed of a plastic material and
having a sidewall, said inner member being disposed within
said outer member with said insulating space being located
between said sidewalls of said outer and inner members, said
insulating space being hollow and configured to have some
vacuum therein, said vent assembly being located in said
outer member in communication with said insulating space
and being configured to prevent liquid from entering into said
insulating space at all times, said vent assembly comprising a
valve seat, and a repeatedly operable one-way valve, said
valve seat surrounding a hole in said outer member, said one
way valve comprising a flexible disk coupled to said valve
seat, said flexible disk configured to repeatedly operate auto-
matically to equalize the internal pressure within said insu-
lating space and the ambient atmospheric pressure surround-
ing said outer member, whereupon said flexible disk moves
off of said valve seat to allow higher internal pressure within
said insulating space to vent to the ambient atmosphere
through said hole upon the occurrence of excess pressure
within said insulating space when said container is heated,
and moves back onto said valve seat to close oft said hole to
seal said insulating space to maintain said vacuum therein
when said container is cooled.

8. The container of claim 7 wherein said vent assembly
additionally comprises a gas permeable member.

9. The container of claim 8 wherein said gas permeable
member is flexible and wherein said flexible disk is secured to
said gas permeable member.

10. The container of claim 7 additionally comprising a lid
assembly.

11. A container comprising an outer member, an inner
member, an insulating space and a vent assembly, said outer
member being formed of a plastic material and having a
sidewall, said inner member being formed of a plastic mate-
rial and having a sidewall, said inner member being disposed
within said outer member with said insulating space being
located between said sidewalls of said outer and inner mem-
bers, said insulating space is arranged to have some vacuum
therein, said outer wall having a vent hole therein, with a
portion of said outer wall contiguous with said vent hole
forming a valve seat, said vent assembly being located in said
outer member in communication with said insulating space
and being arranged to prevent liquid from entering into said
insulating space, said vent assembly comprising a gas perme-
able member and a one-way valve, said one-way valve com-
prising a flexible member disposed on said valve seat and
arranged to equalize the internal pressure within said insulat-
ing space and the ambient atmospheric pressure surrounding
said outer member by moving off of said valve seat to allow
higher internal pressure within said insulating space to vent to
the ambient atmosphere upon the occurrence of excess pres-
sure within said insulating space when said container is
heated, and to close off to seal said insulating space to main-
tain said vacuum therein when said container is cooled, said
gas permeable member being coupled to said wall portion and
disposed over said flexible member through which gas may
flow to the ambient atmosphere when said flexible member
moves off of said valve seat upon the occurrence of excess
pressure within said insulating space.
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12. The container of claim 11 additionally comprising a lid
assembly.
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